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CLAIMS 


[Claim(s)] 

[Claim 1] The floating-gate electrode formed in the front face of the component field surrounded with 
the LOCOS oxide film, The control gate electrode formed so that it might straddle on the comparatively 
thick insulator layer formed on said floating-gate electrode, and the front face of said component field 
and said comparatively thick insulator layer, Said control gate electrode and the lower electrode of a 
capacitative element formed on said LOCOS oxide film at the coincidence target, The dielectric thin film 
which covers the 1st insulator layer [ which covers said control gate electrode and said lower electrode 
top ], and 1st insulator layer top, The semiconductor integrated circuit characterized by providing said 
lower electrode and the up electrode which counters by the 2nd insulator layer which covers said 
dielectric thin film top, opening of said 2nd insulator layer which exposes the front face of said dielectric 
thin film in the upper part of said lower electrode, and said opening. 

[Claim 2] The process which carries out selective oxidation of the front face of the semi-conductor 
layer of one conductivity type, and forms a LOCOS insulator layer. The process which forms a floating- 
gate electrode in the front face of the semi-conductor layer of said one conductivity type surrounded 
with said LOCOS oxide film, The process which forms a control gate electrode so that said floating-gate 
electrode top may be straddled said semi-conductor layer top, and forms the lower electrode of a 
capacitative element on said LOCOS oxide film, The process which covers said control gate electrode 
and said lower electrode top with the 1st insulator layer, and forms a dielectric thin film on said 1st 
insulator layer further, The process which forms the 2nd insulator layer on said dielectric thin film, and 
the process which forms opening in the part corresponding to said lower electrode of said 2nd insulator 
layer, The manufacture approach of the semiconductor integrated circuit characterized by providing the 
process which forms said lower electrode and the up electrode of the capacitative element which 
counters so that said opening may be covered. 

[Claim 3] The semiconductor integrated circuit according to claim 1 characterized by for said control 
gate electrode possessing the laminated structure of polycrystalline silicon and the silicide film, and 
using the laminated structure of said 1st insulator layer and said dielectric thin film as a dielectric. 
[Claim 4] The semiconductor integrated circuit according to claim 1 characterized by having arranged 
the electrode which is insulated with said control gate electrode and impresses electric field above said 
control electrode at said floating-gate electrode. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the semiconductor 
integrated circuit which can include a comparatively mass capacitative element in an MOS mold 
integrated circuit at a simple process. 
[0002] 

[Description of the Prior Art] Although the simplest structure as a capacitative element included in an 
integrated circuit is the structure of using a PN junction, the configuration of the MOS mold using an 
oxide film as a dielectric, the MIS mold using a silicon nitride as a dielectric, and the MIM mold with 
which both use an electrode wiring material as a counterelectrode is considered since the capacity 
value acquired is small, for example, as indicated by JP,03-69152,A. 

[0003] The configuration of an MIS mold is a configuration which formed the silicon nitride 2 on it by 
having used the N+ diffusion layer 1 as the lower electrode, and formed the up electrode 3 on it, as 
shown in drawing 7 (A). As shown in drawing 7 (B), the configuration of an MIM mold forms the silicon 
nitride 5 on Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. as the lower electrode 4 for a part 
of electrode wiring layer, and forms the up electrode 6 in an electrode wiring layer on it further. 
[0004] These capacitative elements have a strong demand to include in digital one LSI, such as a 
microcomputer and logic, as for example, an object for switched capacitor filter circuits. 
[0005] 

[Problem(s) to be Solved by the Invention] However, incorporating such a capacitative element in the 
LSI process complicated and integrated highly increasingly has the fault of complicating a process 
further. 
[0006] 

[Means for Solving the Problem] In view of the conventional technical problem mentioned above, 
accomplished this invention, and it forms a gate electrode and the lower electrode of a capacitative 
element in coincidence. Deposit on the whole the 1st insulator layer and dielectric thin film which cover 
a gate electrode, and by preparing an up electrode so that the 1st insulator layer and dielectric thin film 
may be used as the dielectric of a capacitative element The integrated circuit which also covers 
components other than a capacitative element with a dielectric thin film, and can improve the 
dependability of a component is offered simplifying a process. 
[0007] 

[Embodiment of the Invention] The gestalt of the 1 operation of this invention to the following is 
explained to a detail, referring to a drawing. Drawing 1 is the sectional view showing an example of the 
integrated circuit of this invention, and is the example which integrated the capacitative element 1 1, the 
memory device 12 of a flash plate mold, and the N-channel MOS component 13. The LOCOS oxide film 
for isolation formed when 1 4 showed the semi-conductor layer of P type and 1 5 carried out selective 
oxidation of the front face of the semi-conductor layer 14 in this drawing, The gate electrode of MOS 
device 13 and 17 16 The N type source drain field of MOS device 13, The control gate where 18 is 
located in the floating^gate electrode of the flash plate mold memory device 12, and 19 is located on the 


floating-gate electrode 18, For the lower electrode of a capacitative element 1 1, and 22, as for an 
interlayer insulation film and 24, the up electrode of a capacitative element 12 and 23 are [ 20 / the 
source drain field of N type, and 21 / the aluminum electrode of the 1st layer and 25 ] the aluminum 
electrodes of a two-layer eye. An interlayer insulation film 23 possesses the three-tiered structure of 
TEOS film 23 a/SOG film 23 b/TEOS film 23c. 

[0008] The gate electrode 16, the control gate 19, and the lower electrode 21 consist of the tungsten 
silicide film (WSi) 31 of about 1500A of thickness formed on the polish recon layer 30 of about 1500A of 
thickness, and the polish recon layer 30 for reducing gate resistance. In order to prevent oxidation of 
the silicide film 31, the TEOS oxide film 32 (the 1st insulator layer) of about 100A of thickness covers 
the silicide film 31 top, and the silicon nitride 33 of about 300A of thickness covers it on the TEOS oxide 
film 32 further. The insulator layers 34 (the 2nd insulator layer), such as BPSG film, cover the upper part 
of the silicon nitride 33 further. 

[0009] The TEOS oxide film 32 and the silicon nitride 33 have covered the substantially entire surface 
of a substrate except for the contact hole of an electrode 24, and also cover the upper part of the lower 
electrode 21 with the same laminated structure to coincidence. And the capacitative element 11 is 
formed because the up electrode 22 and the lower electrode 21 sandwich the TEOS oxide film 32 and 
the silicon nitride 33 by opening formed in the insulator layer 34. 

[0010] This configuration can be obtained by the manufacture approach like a less or equal. First, with 
reference to drawing 2 (A), the oxide film 38 of 100A of thickness numbers is formed in P-type 
semiconductor layer 1 1 front face, a silicon nitride is deposited with a CVD method on it, patterning of 
this is carried out, and the anti-oxidation film 40 is formed. After performing formation of a channel stop 
field etc., the LOCOS oxide film 15 for isolation is formed by oxidizing the whole substrate thermally for 
several hours. 

[001 1] With reference to drawing 2 (B), the anti-oxidation film 40 is removed, the oxide film 38 of the 
component field front face surrounded with the LOCOS oxide film 15 is removed, the front face is 
oxidized again, and gate oxide 39 of about 150A of pure thickness is formed. A polish recon layer is 
deposited with a CVD method on it, and after carrying out a phosphorus dope, anti-oxidation film, such 
as a silicon nitride, is formed on a polish recon layer. This anti-oxidation film is etched, opening is 
formed, selective oxidation of the polish recon layer front face equivalent to the floating^-gate electrode 
18 is carried out, and the comparatively thick oxide film 41 of 1000-2000A of thickness is formed. And 
the floating-gate electrode 18 of a memory device 12 is formed by removing the anti-oxidation film and 
etching a lower polish recon layer by using said comparatively thick oxide film as a mask. 
[0012] The 2nd gate oxide is formed in the component field front face surrounded with the LOCOS 
oxide film 15 with reference to drawing 3 (A), and the gate electrode 16 of MOS device 13, the control 
gate 19 of a memory device 12, and the lower electrode 21 of a capacitative element 11 are formed by 
deposition of deposition of the polish recon layer 30, a phosphorus dope, and the tungsten silicide film 
31, and photoetching of the polish recon layer 30 and the silicide film 31. Subsequently, the source drain 
fields 17 and 20 of N type are formed by performing the ion implantation of Lynn by using a gate 
electrode as a mask. And the NSG film is deposited on the whole surface with a CVD method so that 
gate electrode 16 grade may be covered, and a spacer 42 is formed in both the sides of the gate 
electrode 16 by carrying out whole surface etchback of this by the anisotropy. A spacer 42 is formed 
also like both the sides of the lower electrode 21 of a capacitative element. 

[0013] In order to protect the surface silicide film 31 from oxidation with reference to drawing 3 (B), the 
TEOS oxide film 32 of about 100A of thickness is formed in the whole surface with a reduced pressure 
CVD method, the ion implantation of the arsenic is further carried out to the source drain fields 17 and 
20 in piles from a front face, and hundreds of degrees C heat treatment for activating an impurity is 
performed for about 1 hour. And the silicon nitride 33 of about 300A of thickness is formed in the whole 
surface with a reduced pressure CVD method. 

[0014] After forming opening which exposes the silicon nitride 33 of the capacitative element 11 section 
first by photoetching after depositing the BPSG film on the whole surface, considering as an insulator 


layer 34 with reference to drawing 4 and performing heat treatment for flattening and changing a resist 
mask, the contact hole on the contact hole which exposes the front face of a source drain field and the 
control gate 1 f and a gate electrode (not shown) is formed shortly. This etching performs continuously 
the BPSG film 34, the silicon nitride 33, and the TEOS film 32 by changing etching gas one by one. And 
an aluminum ingredient is deposited by the spatter and the 1st layer electrode 24 and the up electrode 
22 of a capacitative element 1 1 are formed by carrying out patterning of this. 

[0015] With reference to drawing 5 , TEOS oxide-film 23a of about 7000A of thickness is formed by the 
plasma-CVD method on the 1st layer electrode 24, subsequently SOG film 23b is formed with a spin-on 
coat, and TEOS oxide-film 23c is again formed by the plasma-CVD method, it considers as an interlayer 
insulation film 23, and after forming a through hole in an interlayer insulation film 23 if needed, the two- 
layer eye electrode 25 is formed. 

[0016] According to this invention explained above, since the lower electrode 21 of a capacitative 
element is formed in formation and coincidence of the gate electrode 16 and the up electrode 22 is 
formed in formation and coincidence of the 1st layer aluminum electrode 24, a process can be simplified. 
With the flash memory component of the split mold shown especially in drawing 1 , although it becomes 
a two-layer polish recon process, since it is difficult to use as a capacitative element 21 since it has the 
thick oxide film 41 between the floating-gate electrode 18 and the control gate, the technique of this 
application becomes effective. 

[0017] Moreover, since an aluminum wiring material can be used for the silicide film 31 which is a 
refractory metal as a lower electrode 21 as an up electrode 22, it is possible to make series resistance 
of a capacitative element 1 1 very small. Furthermore, since the front face of the silicide film 31 is 
covered with the TEOS film 32 and the silicon nitride 33, the silicide film 31 can be certainly protected 
from the ambient atmosphere of an oxidizing quality, and the exfoliation from the polish recon layer by 
the grain of the silicide film 31 growing can be prevented. To needing about 500A thickness for acquiring 
the same effectiveness with TEOS film 32 simple substance, since the upper part is covered with the 
silicon nitride 33 which is anti-oxidation film, thickness can be made very thin with 100A. Although the 
cascade screen of the TEOS film 32 and the silicon nitride 33 turns into a dielectric thin film in a 
capacitative element 11, the dielectric constant of the TEOS film 32 has only the abbreviation one half 
of the silicon nitride 33. Therefore, if the TEOS film 32 is made thin, capacity value per unit area of a 
capacitative element 1 1 can be enlarged. 

[0018] And further, the passivation effectiveness can be given to the moisture which invades from SOG 
film 23b of an interlayer insulation film 23 because the silicon nitride 33 covers all components, and the 
life of a hot carrier can be especially increased by N channel mold MOS device 13. Drawing 6 is the 
sectional view showing the 2nd example of this invention. The same sign is lain down on the same part 
as drawing 1 , and explanation is omitted. Carrying out opening of the insulator layer 34 of the memory 
device 12 upper part using the selectivity of the BPSG film and a silicon nitride, and installing the 
electric-field electrode 43 on the silicon nitride 33 differ. Negative electric field are impressed to the 
electric-field electrode 43. Moreover, after the process of drawing 4 , opening on the control gate 19 is 
formed at the same time it forms a through hole in an interlayer insulation film 23, and the electric-field 
electrode 43 is installed in formation and coincidence of the two-layer eye electrode 25. 
[0019] The charge which memorizes information and **** accumulated emits and disappears by a 
certain fixed probability with time amount by accumulating the charge which the memory device 12 of a 
flash plate mold poured the charge (electron) into the floating^gate electrode 18, and was poured in with 
the energy barrier of the floating-gate electrode 18 and the insulator layer of the perimeter. In this 
example, since negative charge and the charge of stored charge (electron) oppose by impressing electric 
field negative with the electric-field electrode 43, a charge can be confined in the floating-gate 
electrode 18 interior. Therefore, it is possible to lengthen sharply the holding time of the storage 
information on a memory device 12. 
[0020] 

[Effect of the Invention] Since the lower electrode 21 and an aluminum electrode are constituted for the 


gate electrode 16 of silicide structure as an up electrode 22 according to this invention as explained 
above, it has the advantage which can simplify a production process. Moreover, since specific resistance 
can use a small electrode layer by silicide, it has the advantage which can reduce the series resistance 
of a capacitative element sharply. 

[0021] Moreover, although the TEOS film 32 is used for some dielectric films, since the thickness can be 
made very thin by covering a it top with the silicon nitride 33, it has an advantage with the capacity 
value able to incorporate a big component per unit area. And since the whole component is covered with 
the silicon nitride 33, the passivation effectiveness over moisture can be acquired and it also has the 
advantage which can increase the dependability of an integrated circuit. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for explaining this invention. 
[Drawing 2] It is a sectional view for explaining this invention. 
[Drawing 3] It is a sectional view for explaining this invention. 
[Drawing 4] It is a sectional view for explaining this invention. 
[Drawing 5] It is a sectional view for explaining this invention. 
[Drawing 6] It is a sectional view for explaining this invention. 
[Drawing 7] It is a sectional view for explaining the conventional example. 
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